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ABSTRACT 

A variational  principle  of  a minimax  nature  is  developed  and 
used  to  prove  the  existence  of  critical  points  for  certain  varia- 
tional problems  which  are  indefinite.  The  proofs  are  carried  out 
directly  in  an  infinite  dimensional  Hilbert  space.  Special  cases 
of  these  problems  previously  had  been  tractable  only  by  an  elaborate 
finite  dimensional  approximation  procedure.  The  main  applications 
given  here  are  to  Hamiltonian  systems  of  ordinary  differential  equa- 
tions where  the  existence  of  time  periodic  solutions  is  established 
for  several  classes  of  Hamiltonians. 
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SIGNIFICANCE  AND  EXPLANATION 


Many  functionals  which  arise  in  a variational  formulation 


of  physical  problems  are  highly  indefinite,  i.e.  are  not 
bounded  from  above  or  below  even  modulo  subspaces  or  submani 


folds  of  finite  dimension  or  codimension 


in  mechanics 


this  is  often  the  case  for  a Lagrangian.  In  some  recent 
research,  finite  dimensional  approximation  arguments  have 


successfully  handled  some  such  questions.  The  present  paper 
gives  a direct  infinite  dimensional  method  for  finding  critical 
points  of  a class  of  such  problems  and  applies  it  in  particular 
to  find  periodic  solutions  of  Hamiltonian's  equations  in 
mechanics  under  various  hypotheses  on  the  Hamiltonian. 


or  the  wor 


IS 

descriptive  summary  lies  with  MRC,  and  not  with  the  authors  of 
this  report. 
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